The MUC1 mucin protects against Helicobacter pylori pathogenesis in mice by regulation of the NLRP3 inflammasome.
The mucin MUC1, best known for providing an epithelial barrier, is an important protective host factor in both humans and mice during Helicobacter pylori pathogenesis. This study aimed to identify the long-term consequences of MUC1 deficiency on H. pylori pathogenesis and the mechanism by which MUC1 protects against H. pylori gastritis. Wildtype and Muc1(-/-) mice were infected for up to 9 months, and the gastric pathology, immunological response and epigenetic changes assessed. The effects of MUC1 on the inflammasome, a potent inflammatory pathway, were examined in macrophages and H. pylori-infected mice deficient in both MUC1 and inflammasome components. Muc1(-/-) mice began to die 6 months after challenge, indicating Muc1 deficiency made H. pylori a lethal infection. Surprisingly, chimaeric mouse infections revealed MUC1 expression by haematopoietic-derived immune cells limits H. pylori-induced gastritis. Gastritis in infected Muc1(-/-) mice was associated with elevated interleukin (IL)-1β and epigenetic changes in their gastric mucosa similar to those in transgenic mice overexpressing gastric IL-1β, implicating MUC1 regulation of an inflammasome. In support of this, infected Muc1(-/-)Casp1(-/-) mice did not develop severe gastritis. Further, MUC1 regulated Nlrp3 expression via an nuclear factor (NF)-κB-dependent pathway and reduced NF-κB pathway activation via inhibition of IRAK4 phosphorylation. The importance of this regulation was proven using Muc1(-/-)Nlrp3(-/-) mice, which did not develop severe gastritis. MUC1 is an important, previously unidentified negative regulator of the NLRP3 inflammasome. H. pylori activation of the NLRP3 inflammasome is normally tightly regulated by MUC1, and loss of this critical regulation results in the development of severe pathology.